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Taro Kawano, MD, Takashi Kanai, MD, Yoshiharu Higuchi, MD, Atsushi Hirayama, MDA fter bare-metal stent implantation, very latestent thrombosis (VLST) is considered to berare. The most frequent cause of VLST is neo-
intimal plaque rupture (1). Some previous reports
with using a single imaging device have revealed
that it is based on atheromatous changes of the neo-
intima (2). However, it has not been fully clariﬁed
why an in-stent neointima could rupture. In this
case (Figures 1, 2, and 3), multimodality imaging
with coronary angiography, intravascular ultra-
sound, coronary angioscopy, optical coherence tomo-
graphy (OCT), and walk-through or half-cut typeFrom the Division of Cardiology, Department of Medicine, Nihon University
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rupture within a bare-metal stent. The ruptured site
of the in-stent neointima was ﬁlled with yellow mate-
rial, and the rupture occurred at the proximal side of
the neointima hill facing toward the proximal side.
These ﬁndings suggested that the ruptured portion
of the neointima had a fair amount of lipid or lipid-
like yellow content and that the rupture at the prox-
imal side of the neointimal plaque hill might be
related to higher shear stress (3). It was speculated
that VLST can occur through a neointima rupture by
the local elevation of shear stress of the neointima.School of Medicine, Tokyo, Japan. The authors have
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FIGURE 2 Tissue Characteristics of In-Stent Lesions With iMAP Intravascular Ultrasound
The cross-sectional outline of the stent strut and the internal luminal border were traced, and tissue characterization by iMap was performed in
between the 2 lines. (1 to 12) A total of 12 iMAP views are shown from the distal to proximal portions of the stented left anterior descending
artery. The blue arrows show an ulcerative cavity of the rupture. Although a necrotic area was not frequently detected close to the rupture
cavity, which may be due to its efﬂux by the rupture, the necrotic core could be frequently seen around the tissue within the stent near the
rupture site.
FIGURE 1 Images of In-Stent Neointimal Rupture Using Coronary Angiography, IVUS, OCT, and Coronary Angioscopy
A 58-year-old man had a history of undergoing percutaneous coronary intervention 12 years earlier. At that time, a bare-metal stent was implanted in the left anterior
descending artery (LAD). He recently started to report intermittent chest oppression and was admitted in our hospital with a diagnosis of acute coronary syndrome.
(A1, B1, C1) A coronary angiogram showed 99% stenosis within the stent as an in-stent restenosis in the LAD. Multimodality intravascular imaging including intravascular
ultrasound (IVUS), optical coherence tomography (OCT), and angioscopy was then performed. The corresponding sections are denoted as the red line in A1, B1, and C1. The
imaging series was from the distal site (A), the in-stent nonrupture site (B), and the in-stent rupture site (C). (A2) IVUS ﬁndings showed that moving thrombi were observed
in themiddle portion of the LAD. (C2)Negative contrast using saline solution for the purpose of clearer visualization of lumen border demonstrated a distinct ulcerationwith
a residual thin ﬁbrous cap having 2 rupture oriﬁces. The OCT images demonstrated that white thrombi withmild signal attenuation were observed in mid-portion of the LAD
(A3, red arrow) at the corresponding neointima on IVUS (A2, red arrow). (B3) Homogeneous neointimal hyperplasia surrounded the struts within the stent. (C3) Residual
thin ﬁbrous caps at the rupture site had a minimal thickness of 30 mm. Plaque portions adjacent to the rupture site also had a thin ﬁbrous cap with signal attenuation,
suggesting the existence of a large necrotic core. (C3, green arrow)Red thrombi were observed on theﬂoor of the ulceration. (A4, red arrow) Coronary angioscopy revealed
white thrombi in themidportion of the LAD around the corresponding sites on IVUS andOCT. (B4)All the struts of the stent were already covered by neointimal proliferation
with white intima. (C4, green arrow) Inside the cavity of the rupture site, yellow tissue and red thrombi could be observed at the bottom of the ulceration.
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FIGURE 3 3-Dimensional Reconstruction of an OCT Image Around the Culprit Lesion
The green arrows indicate rupture oriﬁces, and the blue arrows indicate the coronary guidewire. (A) Walk-through image viewed from the
proximal side. Two oriﬁces with some residual ﬂaps of ﬁbrous cap can be seen. (B) Half-cut longitudinal image. The oriﬁces were all facing the
proximal side of the vessel. The white arrows show the bottom ﬂoor of rupture cavity. No oriﬁce can be seen from the distal side, indicating
that the rupture occurred at the proximal side of intima hill within the stent, which should have a higher shear stress. This feature suggests that
very late stent thrombosis can occur through a neointima rupture by the local elevation of shear stress of neointima. OCT ¼ optical coherence
tomography.
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